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(57) Abstract- 

PROBLEM TO BE SOLVED: To provide a liquid crystal display 
device wherein an interlayer insulating film can be used also as a 
black mask or a color filter at the same time without incurring the 
reduction of display quality. 

SOLUTION: A gate signal line 2, an additional capacitance 
electrode 3, a semiconductor layer 5, a channel protective layer 6, 
a TFT 7, a drain signal line 1 2 and a source signal line 1 3 are 
formed on an active matrix substrate 1 and a colored organic film 
14 is formed thereon. The colored organic film 14 is constituted of 
a red film piece 14R, a green film piece 14G, a blue film piece 
14Blue and a light shielding film piece 14B1ack. A contact hole 16 
is formed to connect a pixel electrode 15 to the drain signal line 
12 through the contact hole 16. An alignment layer (not illustrated) 
is formed on the pixel electrode 15. A photosensitive color resist 
film 18, a counter electrode 19 and an alignment layer (not 
illustrated) are successively laminated on the lower side surface of 
a counter substrate 17. 
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[0082] :««fcS 1 liWCiJ^tli 

1 4 ijgfttiJOT, gfc^BKcT);*: # § izfrfrte to 

-r. - a)vm,ia cvmmmzffimzfi? 
[oo83] &%m/&7 a Lxmmzn 



x. m.mmzmti. hcom%*M$> z. t ifix-% t . 

[0 084] It, #titt7^UtU, *^3j« 
[0085] mz, m 1 t^tlSES^^IS* 

jatigo***** o . mcoxmn^ < mmx*$> h tub , 

[0086] Zco^^my A )VJ* 1 4tt s ^ ;P 

A>V14R, &67-f;^14G s l)Vd±ftl 
4 B lue, aia£3fitt7 ^ /l^AJt 1 4 B lack*^ffi^S 

[0087] ft. IMtLtoWm&tilkZtL. mZ3vrn 
com&^my A JVM. 2r y 5 ^— Mfetc J: oTM*-*- 

«I<7)aii'tt^r*i7 ^ ;kA±t 7 tM/y^h *ff^ 
^LT*>fe, ^fe^^-rSBS^^ny^^h^-zP 

1 6 sx/t ft 7 cv»ft*m ifz&fttmzmft ix . 

1 4 R*Jg&£-$-5 . * tT , ^ 1 4 R(C*f 

[0 088] g[*«K^T. /¥§3//mcr»IS-fecoaiitt* 

&£W5F.-fhWmfrt>^>?'? h*-/H 6 S.f'T F T 
70SP^-*|»V^gp^WS^LT. ^7thPy 

J^L. igfecr)B**a7^fe7' ^ )VJ±K1 4 G*»JiW 
[0089] R«C J¥ § 3 ju mC7)«fec03tiitt*«7 

7-f 1 4Blue*Jg(ftf 4. 

[0090] SC, JSfe«0WR*«4Mft$*l.. JPS 3jum 

SrfcAKKdWilSiiTv^vvaR^ Sl>'TFT7<7)gp 
^JtjeLT. ;«7th^yXb^SIL, -KOftfc: 

JVJ** 1 4 B lack* . 
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[0091] £ (vm&mft&n&^mn y < jv^m 

/uj±<7)^?~->y%mmmxi : to z t tfr-z h . z<r> 
z-mmgxmm-hzttfT^z,* ztuznvx. mz 

[ o o 9 2 ] 04 it. zcD^m^m^m^mm<Dm2m 
MBmiz&if&mmzwm Lx^tmmmx-hh . 
[0093] iwiiiiiitii mmtmmt l 
t, m i Rr/m2 iz^&sk&^mz&tt&^&tm 

y 4 )VJ± 1 4 co-ret) 0 fc, ^ /kA 3 1 MM: 

:t-^-3-h:7^A3 2£»i?LT^&. £ 

nm&mtmwnwmijmii. mzm^ti&wmumt 

Ji*fe*«7 ^;l^A3 1 SI^-A-r?- h y j )VJ* 3 

2 c^Mi^cO^'MS: 0 , -fill^X^i:^ < nW.Th h 
tdsb. Wtmy 1 Rtf^-si-a- b y 4 )V 

a 3 2 cnmmm^^mm'th , 

[0094] 4 /PA 3 1 fi, 15^7 4 /PA^r 

3 1R S Sife^/PAjtS 1 G, m&y 4)V2±ft3 1 B 
lue, mfm^my MV^3 1 Black^£>fitj£$tl 

[0095] t-f. mL<vmm&fr®&ti. myt&m 
•tz.mzi.5v mcommmiMy * /pa £ 5 5 *- n 

*-/P 3 3 F T 7 <D^#£l&u*;gfl#*fft£^ 
Lx. zcDft&cvm&Wtfmy j /PA£r/p#ytteo*§ 

[0 0 9 6] iS3frl4£*-r.g.J!§ 1 . 

«fef5»MMr« yj/l-J±£y$.*~bmi l z£r>X&m 

/PA£"3 1 BluefcJgjiSU ^-^JBBIfcltU J6fc. 

/PA^S^-bScfcioTI^U 

#feOWS£«d«fe7-f/PA£-3 lBlue£jg 
[0097] i^, m&nmttiMHkZtL. «MStt£* 

mizx^x^mt. &&co y ^ )VM,^wMztix a t> 
-r, fr^TMz&mmfiws. ztix*,^ ^mft N a^T 

FT7<0gfrfr£®ftLT, £^M3Ete**S:7 4/PA£T 
/P# U J; TSUI U Hfec7)i!3fc'!4 7 ^ /PA 

Jt3 1 BlackfcJBJfcU 

[ 0 0 9 8 ] £ o LT*-fe*il7 ^A3 1 ^ffMLT 



HSor/y^? h*-/P3 3 £HNvfcffiKftt£ll3fcL 
T , £<7):*w\*-rj- b7-fi^3 2 £T/P# U tttf>» 

[0099]^, *?17 4 /PA#XM--A-;3- h 
y 4 /PA 3 2b LT „ «9Ktt**f « fc<0«0«*> "5 fc, 
#JRM5tt«9 fctf>£3«I LXiiffifr*^, Zcom&li, # 
^llStt 7 -f ;PA&t/:*— >»S-=7— b7-f 3 2 <7)Vt^ 

^tt7 h7^ 3 

-y^mmmxnd z t ¥x-% h . 

[0100] )UJ±Rlf*-^-a- 

N7^ 3 2oa7-^ v^'cdjk^ s Q-zv-z-yyit. 

3 1R, 3 1G, 3 1 Blue, 3 1 Black, #1^:*— A 
-n- h ^ ^ 3 2 JML», #7 
V^-^s— a - h y <r ;W A 3 2 & |S|B$fcM < # 3 y ^ ^ 

h*~;P3 3^— iS»*LT«>ftv^ ^< 

k i;t-A-:3- b7^;^3 2 tt{±^NS9tttOt>C0^ 
7%y*bl'i?Xb&m^XfTt-lX. &^>?7h*~ 

)V3 3 zmffimiz&m~$> z t %> . 

*titt7 -f /UJ»RX/J--^-a- h y 4 )V2± 3 2 Ox -y 

i-y^mmt lx. wmmco^vi-yyis-btfmmcD 
i><?)£mm-ftuf. 3y??b*-j\,3 3<7)\*immi l zi$ 

3 2 <?)SBffl36«« 6 Mz~o%tf 0 . iO^McOH^SH 

**-ff^t=artf. ttz. ^-tmmtfmzMztitz&y 

4 JVJ^PrMZX—rt— 3— h7-f 3 2 &Bffct&co 
^;PA3 2(:-!-^fc»6(: > rj— b7 * /pa 3 

coffM. M3ta^M. ^v^yyymk'ft-ox. #n 

[0101] k^T\ tfi*i7^^3 lkLTJf: 
§ 1 . S/xmfOll^^lIL, ZcriM&Mmy < )V 
A3 It, J¥$ 1 . 5>umCD^— ys— 3 — hy >f /PA3 
2 2rm^T , -f ;PA 3 1 m/iz^-^-a- 

h y 4 4-A 3 2j&»fes5r4Jf<0* S & 3 . 0 xt mtilL 

[0102] fiJxtt", 3fe(=Jfi^3t*t=ff S 3 . 0 ju mtf) 

■%&tmy 4>vj± 1 4 &mmmmy 
4 )VJ±Rzfwtmimy 4 iv^mmmhx^-- 
yy-th izmh. 2 m mimmm? 4 >vm. t,z^x 

(i, SEtffM$tLT^-2»^-7>r;PA^-c7)®llt*fLT, 
m£Zfr£i£Z>Zt%:<, m.um0tt®£X'®mZ-£to 

Al 4c0fiJ*m^, i^M^tL*MHi:-rSB*«ffil 
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5 b V -*fi^H» l 3 (Scoffs jgfu £> § v ^iftilti** 
[0103] ZtLlzM LX. § 1 . 5^m(7)^^fe 

*«7 ^;^3 1 £^j&-r 4%S\ mzm&tztiT^h 
&y 4 )VJ*ft<r>&m.m^ < %%><nx\ 2 msimco^ 
my 4 ivix-zm&y * /^jtognt^f Lxmm^g, 

[0104]4fc, #WHS7 4 t\,J»W9——> 
b * £7 4 JV&fr 3 1 R, 3 1G, 3 
1 Blue, 3 1 Blacka)m&Bft£¥mz-f2> C bteM 

zwa-nux. <e nwm-ff^mc zti&cr>x\ ?t--A- 

a-h7 4 JVM, 3 2±.cr>mm9& 1 5tfWtlM< 

x, ^<r>%±mtmmth . mz. n&mizm-t&m 
x . y^'-xf b y^mmth c\ t &xz „ 

#4. 

[0 1 0 53 — :*\ ny^? h*-/l-3 3^f*«. ft 

^k^ttattwatmffii 5^m^r^«(c s 

3 3 £Wfeffii:7 4 3 1 MVfc^--7S-rj- 
h:7^A3 2t^j£LT^4<7re\ 
3 30DTM«3tt LTs 05 (a) , (b), ( c ) 

[0106115 ( a ) ^-fm^^my 4 )VA3 
1 cO^Bi: b y 4 )V2± 3 2 OSHSrjf h1i> 

iz-iwfz, co«6<rri> 4 «ji± , at<vKt 
imh^\ 'jf%<ti>M5 (b) t^-r«^w#^ 

JBs^-ffc^fftt. L^LSrs!^ 05 (b) co^fi. n 
h*-;t-3 3i7)fflPSI5/&^S<^ , 95SS\ 
h*-/P3 3cD|flM£T\ ftAVl 9t«-ri»Bfc 
&D0dW?Bl LT . ^^^ME?fJtfOSLtLt J: 4 U 

fcj&><». 05(c) teSrt«frA!Ji3&t*?4 Ll\ 

<r -r-cii. ^-&%my 4/VM31 emn&i*-rt-a 
- h y 4 3 2 *>WPfil j: o fc-HNc/hS < U 

4)VJ±3 1 <SOJfffi£:*- J K-n- Yy4)VJ±3 2 
te«fc^>T»H>TV^. £*M§£\ ay^7h^-)V33 
e>1*im*7—^-mVtlzMfct&lzi±^ h 
y 4 )VM, 3 2W?——yrnfr&9M-i1U£&< . 3 

[ 0 1 0 7 3 06 Ji. i<0SHHoa&ftS^m^)*3* 

«9B»«^aefc:*j v^t{±. 0 1 oiaifc amti t , a 

y?7 )V1 6cr>{$M.i>m%:*), z\<nay?<? 
~)V 1 6 £ttfin& 3 4 ffffl(c»JR L . ■« 
WMl 5&?y??h*—}Ul 6£:frLTFWyft# 
l&l 2fcJBIILTV»fc. 



[o 1 083 ^ con 3 mmmmnmrncommmm. 

(i. b*— ;K^fiS-^V>T. 02XJ43S40 

[ o i o 9 3 zz\-ci±. mmmmcommt^umTh 

;«3y^^h*-;H6^§l3^m|) 
D, Slftco-fe;I^)a»*4. 5^mi;LTi>. 

uy??Y 1 6 cOSHfiT-?il H B H il 1 9 tJf-TS Bfte 

tMifl^j^$^4 1 . m^^mncomiiz «t ^ 
hay ^7 Y-fc-)Vl enmu^w mmwzirts) 

*fWmSJMtS 3 Clfet s i O n > ^ h )V 1 6 
[0 1103 i<0UA— ^f-f^hW-f ycD^icfe 

3MW-*. 

[o i i i 3 07 {±. mecommmmcommi^Lx 

V ^ 4 . i i T« , SIcOHS^ ^- b ft 2 ^ftJP^S 

Tv^4. ^0^{4, y-h^«S2tJ:-3Ts 
[01123 fc i^>T\ ±IE#HStff^(C*3^T{±. if 

[0 1133 t-T. V-Xff^l 3tB3l«ffil 5^ 
v y % itX V ^ ^ s i *i 6 coPb1T-{4«-#^) 

4cot\ &wmwMi 5 wttzmymzwrn-itTizmx- . 

[0 1143 L^L^A.. I(0«^w^7-y7« 
-^ff-^H 1 3 hHS«S 1 5ra«^«^^# < LX, 
[01153 /-M^-yt/^yta-^ffl 

4 i k < . &mmwv-xm*miz® 
^x&^jj&kft v-xm*mtwxwBm 
comM:i>m*>x±%<%: , 9, mmisie>7uxh-7*m. 

[01163 zcDM%v-y>m*§-mbwmmmmcD7u 
xh-ycD&mzim-tzizit. mtfflms&z-WHzB 
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<LT, pWB«0»**/h$<-f-SWC=Sr<. #V- 

#x^f >y ^-yym^ztt lt ii&y ->t.ft^coB*^ 

TlHRttit) . H8«. £<3i»flMI-9*S*«5$ 

W*Jt=Csd/ (Csd+Cls+Cs) 

tztiL, csd; y -xm^ t mmmmfflcD^m 
cis ; h»s* (3s*pp5 o;n°— tyhcotpmmm;^) 

Cs ; f*g* 

cogmafi'bis < , z comh-tf i/5~i/io mmzm 

-/p vsmnt +^zm^mmxmmm^ 
wn&Rmzti, +wtcommmt -w&<r>mmm 

ItZX&mJfcom^^co&Wtf^-r y-k/l-Zti&tzibX'fo 
[0120] — 2r\ **»HLke>£S#2 6 c mtfDVGA 

m^^mxu, m 9 cor? 7 izfF-rft&mmt 0.6^ 
[01213 ;<7)VGA^ii(3^t, jfiemeisR 

*>V7*—9h LT. y-Xfi-f-i^i:B**ffi<50 

^■-yt-5>yr^)«td^-&±^ ( 1 ) commt^m: 
%m*smLxi£!>btz(?>x\ ztizmi 1^771^ 

-To 

[0 1 2 2] idTli. ^Sffi^M^J:t:!jl«*h 

LT. :*— A— 3— h!7^A<0.fcfcgi^3.4£5gffl 
LTV*&. 4 /I^tf>Jt8HHM4. 4 . 5U& 

xhK>. c\tnz^xhmmmtn.zufrfztf. mm 
[ o i 2 3 ] i <r t\ Jiaaw**:***-* t , y-xt 

0. 6 fe>h*iW^H^-ri)(c{± N ±^ 

( i ) comms£*«&i o^-^yhPxrbzmM-thtf* 
h%^<r>x\ 01 KnrjyfrtzWhipzwiz* mmm 
mmnmz £2.0^ mia±£i&rr -^w* & . 

[0124] JIISMNHR*: LT . Wfe#«§7 



^BHo=S- 7 4 -)V vmz N #y — ^e-9«cD«MWg-f- 

[0118] .ro^yfci&viT, sflijs, i^pic 
h i o \iz5&t&&mwm3 4: izrptsmzntxk-r&M 

^— y tr*^ L^ b S «0+iapi0^IST*<5D^€^i: CD 
HSrJt^T^L, mmii. ito* ( 1 ) ^-T^ittSr^ 

[0 119] 

= Csd/ (Cls+Cs) (1) 

a ivi-mtx—j ^—a—h7j >vj\ zmm l . y— j^m 
tzm^ii. m^&izz&^tzubiz^ mf%mm&>w%* 
[0125] <r^#^}f ^-frK, mei. y- 

a-rs^fc^T^s. 

[ 0 1 2 6 ] 1 HHK^fflW, y-Xfl-^SR 

(omm^wmMmnznm^x. ^mm.i 9^ 

M& mm5V) TiEW LT . m&itizM^^Mm 

m%^*b?zcox\ z cow&c *m9<Dy?-7 iz^-t* z 

a. mwrntomEA timvx, 0^- 
tiiz\ ftmrn^w+ftizshz K^-oxii 0 , is^WHfc 

ZttfXZ&. 
[0 127] 

-^■&^m7 ^u^y ^^-hmiz^^x^mtx , m 

izmm-tzMxtemmfimmztih . 

[ 0 1 2 8 ] t tz, m&>m®ftmmtzm~3<xv>m. 

mt lxt7t- 4 7-? h y ? xmw±£.m%tih i><n<?> 

-thZbifiX^h* 

[0129] mwmz^ mm<7)mmttW(.mzm~j<x 



(t 2) 102-236286 (P2002-2 358 



miZlfe tX y 4 )VJ±<7)7Z* £ £$3gttltt$k^cr>Z\ y 

, fe V b T*£> & cotei^ LT , <- 
?^if£co:7>r/PACOJP$#*3. 5;um±3. 5vn°— te>- 
9 , Jf r^SSIcoJ* $ co^-^ < fflU & <r b 
[oi3i]^, «*«ifl«fci^<xe^ 
znmmm^wmiztshimsLL. mmmmt y- 

C 0 1 3 2 ] SStC. «3fW)**l*F»KWfc:*5-7 -f IV* 

[ o 1 3 3 ] *3t. zcomuz&^x. mm&yoxt 

[0 134]*SM1 7>f^ASrM^LT*^. 7* 
M^'X h coffM . *3£&tflE« s £ tf> 7 * /W* cox -y 
f- 5^ (c <£ -5 TM 7 ^ )UAcr>^? - ^ y ^feff o 

a. igi&a*#^4>co<o. ^ -f^ASrSft^T'Snx-r-i. 

[0135] *aetttf>7 4 ;W,f±. jfcfcfc 

J; 5 ; t * - XOM&Jg.W&xm 0 . ^coffiM^' 10^i 

[0136] 4^, zcomuz&^xiz^ ^-mmyj 
/uMz&wtfty 4 )VJ±ft*-§$3„ z.tit»<vwtm.y 4 

[0137] Ztl$>(VmX&7 4 }V2,frZB&t&tz*h 

[0138] 7?f^vh^ 

[0139] y-X^-^Hfc LTjSbJ§#«H (fflxif I 
to) ^®fflL^^{±. y-xft-^co±^rtlEa$ 



[0140] v-xm-f^*jt^tt7 ^ /^frctot 

[0141] #JK-fe7 4 /^#cogiSfcr#S63£te7 ;p 

m&y 4 >\sj>}fwm& hBftx. mymztk t . ^mm^> 
m&x-ymtiztkt*^. L&t>. v-xm-m&±x\ 
&m&y 4 nsAFr&mta&trttt t . m^mmH^ 

tx. mmffi-frcom&mzi&TZ z t % < , mmm 

[0142] iJt. zcowm&^xit. mmtmrn 

[0143] Wfe^S^^/PAmWa^kSiOfc, *fe 
COT. i^ifeco^ 4 /^£TificoailfcMLTfwS£^ 

[0 144] dcO^fcfcV^TJi. 4 

;l/Alt;(:t-A'-a-h7-f;kA^LtA^, 7 

* h hco^. K3t&t/?j#. ^■mmy4/vj± 

mHz*— vy 4 ;i-acox vfy/fc: <fc -oX . 

[oi46] zcomiz^-rwmznLxfrt? n- 

h 7 ;PAcox y f-y^**-*-fc . -f ;k 

aco<- ^ wmmmzftioixx wt, *-fe*«7 -f 

fc ^"-y N*— 3 - h y 4 H'AIST'X y f - y ^V- h CO 

m&>\^<-tht\bifix:%h. 
[0147] =2^^^ h^-;k^ftJn^Sco#jD^S« 

* -/p-co^e-cti . ^ 7 — 7 ^ —Rt/y 7'/9^v 
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xm^ttTcompimizti. ua-x-t ^^^^ 

[0 148] f*-W)f--^-ft^4 5K 

iarfcRs&**ur . mfmrnmemmwrn s, a* t * s 

X\ m*M&iffltiM<*:l>. 
[0149] ay??hft—)UDf*imM&*—rt—3— 
Yy 4 )VMzX->xmx.\i, ny?? Yi^~)V<r>nWM 
^m^Mz-th Z k ifiX'% h . 
[0 1 5 0] a^^Ntf-yUOftJSHttfc. 

[0151] i^n^tts^Ttt. mmmmtv 
ai^iswwswwitesft.s t . hm*miz%t~o 

[0152] dc7)i§£-f4 v V-Xl^W 
[0153] 4<rSIS^T<7)H^mffi^ J: I.BfSW*i: 

y -x ®9*ra<os*<9*te-5&t i o ^~ t y h pxrxfo 

[0154] mmmmcow-%&2umvxkx°foti\s. 
ft<mm®mkttimme>mizm-&Wiwm%jmk y- 

xfi-f-^ra^MofiJ-^^ l 0;*~ \z>h£JTlzs&tb& 

imi ] c^B^a B B B^g«^i^st^»^*5tt 

§H*£Jfc*:-f¥K0 

[02 ] 01 cda ' -A^^ffiBrLT^-f-BrffiH 

[03 ] miwmm&f&miz&if&DFLmizz&ji 

^MWty 4 jV^m&TM^LXH'O , (a) J4. # 
&7 4 )VJ±fr<7)WmJM*^L, ( b ) (4. mi? 
A#o«j£Dg**U ( c ) 14, 4)VJ*K<rm 



StOIfcjjsU ( d ) J4, jgft:? ^^«SllgJ 

s^u ( e ) (4, ffi&jmzvkL, < f ) (4, as^atx 

[ 04 ] i a#^a»fi&33BE<Z>& 2 HKJBttfcfc «■ 
[H5 ] H4^ H B B «^ati3(tSay^^ htf-/P 

emm*^ txn o . ( a > «4 S 3rs*&7 * /pacos 

Wi: a— h 7 4 lVl±<7)m®f)m h t^z^ifih 

-n>??Y ■fc-)VcvWWi^L . ( b ) {4. B!P«a*:*; 
£<&D^£Yca^?b*-/W9»rW£:^U (c) 
{4. W€tfT*S7 4 /l^c^iSB^-A-n- h y 4 >VJ± 
izi^xm^tty? ? htf— )V0Wffi&7&t 
[06] d ^HBgcojitAS^lS^ 3 iiiltfc it 
£BSt£Jfc*: LTTjrf ¥W0 

[07] 0 6 <vmm&M<7)3mM*^-f¥mm 
[08] £ <n%m<nm$m?mmzionh mm^cn>- 
Mzmmiz^-tm 

[09] z wmi^m&i&mwizte n& y -xfi^-is 

[010] JSfifjjSJ&*3^WH<^^:?— 
SrTi>0 

[0i i] y-xfi^ntB*!:®^-^'-^-/^ 

[012] %!l3^XaKHftffj&£*?t9 

[01 3] ^*cO?t^^Kfci3(t41SS*i(fc«;LT 

^•r^-M0 

[014]013«OC -Cfcjav^RBfUTSrrWKH 

1 r?f ^vb'jnis 

2 ^-MI#I£ 
3 

4 y-MftRR 
5 

6 f-v^;t^ai 

7 TFT 

8 n + Sil 

12 KWWI^GS 

13 y-xfi^-s 
14 

1 5 H*«® 

16,33 rzy^j? htf— JV 
1 7 

18 ftfott 

19 smm 

3 1 Ji&tm? 4 JVM, 

3 2 t-^'-n-b?^^ 
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